Introduction
Different methods and study designs are currently being used in national food consumption surveys conducted in Europe, undermining the between-country comparability. Therefore, the availability of detailed, harmonized and highquality food consumption data at European level is a primary long-term objective for the European Food Safety Authority (EFSA, 2009) . In agreement with the European Food Consumption Survey Method recommendations (Biro et al., 2002) , European Food Safety Authority recently recommended the use of the 24-h recall (24-HDR) method, including two non-consecutive days for dietary surveys in adults (except those older than 75 years; EFSA, 2009) . This is considered as the most cost-effective method, and the main arguments in favor of this choice are that the 24-HDR method is less of a burden for the subjects, and thus will increase the participation rate (PR), and as it is independent of literacy rates it can be better implemented in different parts of the population (EFSA, 2009 ). In addition, the European Food Consumption Survey Method group advised using EPIC-Soft to standardize the 24-HDRs as the best way forward for future pan-European dietary monitoring surveys (Brussaard et al., 2002) . EPIC-Soft is a computerassisted 24-HDR method that was developed by the International Agency for Research on Cancer as calibration method for the food frequency questionnaire data obtained in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study (Slimani et al., 1999 (Slimani et al., , 2000 . It provided the opportunity to collect dietary data in a standardized manner (Slimani and Valsta, 2002) , and was validated for betweenpopulation comparisons . More recently, the software has been used and adapted for national/regional nutrition monitoring surveys in a few countries (Netherlands, Belgium, Germany and Spain). As it appears to be a promising method for between-population comparisons of dietary intakes and patterns, the validation study of the European Food Consumption Validation (EFCOVAL) Project aimed to further develop and validate the use of duplicate 24-HDRs using EPIC-Soft for the intake assessment of foods, nutrients and potentially hazardous chemicals for nutrition surveillance purposes relevant to health and safety policy in Europe. Experiences from previous studies using EPIC-Soft can be used for the optimization of the EPIC-Soft program and for the development of guidelines for the use of EPIC-Soft in future dietary monitoring surveys. Therefore, in the frame of the EFCOVAL Project, an inventory was performed regarding the experiences of the use of EPIC-Soft in national/regional dietary monitoring surveys in Europe. This inventory aided in the development of specifications (an explicit set of requirements) for an optimal EPIC-Soft program in order to assess dietary intakes in different European countries. An in-depth description regarding the EPIC-Soft specifications obtained from this inventory, and the prioritization and implementation procedures of these specifications are given in another paper in this supplement . Moreover, the specifications regarding the EPIC-Soft databases and guidelines are discussed elsewhere . In addition, this inventory provided important information related to the study design, setting and logistics, data management and analyses and quality control procedures of the dietary monitoring surveys that used EPIC-Soft in the past. An indepth comparison of the study characteristics of the surveys in which EPIC-Soft has been used for monitoring dietary intake is an important step in the preparation of a future pan-European dietary monitoring survey. Therefore, the aim of this study is to present and discuss the experiences, the study designs, setting and logistics, data management and analyses, as well as the quality control and evaluation procedures used in the dietary monitoring surveys that used EPIC-Soft in the past.
Materials and methods
An ad-hoc EPIC-Soft specifications questionnaire was developed and used to assess the views and requirements of all current and past EPIC-Soft users (users within and outside EFCOVAL).
The main contents of the specifications questionnaire included (1) questions focusing on current/past experiences with the use of EPIC-Soft and (2) questions regarding their requirements for the future. In addition, other questions related to the study design and logistics, data management and analyses and quality control procedures were included. Mainly, these latter questions were used for the inventory presented in this manuscript.
The questionnaire included a combination of open and closed questions, and was divided into different sections according to the topic of the questions (see highlighted headings in Appendix A). After pilot testing (by few EPICSoft users to evaluate the comprehensibility and completeness of the questionnaire), the specifications questionnaire was distributed to all the institutes that used EPIC-Soft in their dietary monitoring survey: Belgium (De Vriese et al., 2006 ; Flemish centers and Walloon center), The Netherlands (Hulshof et al., 2004; Ocke et al., 2004 ; coordinating center in combination with subcontracted private company), Germany (Max Rubner-Institut (MRI), 2008; coordinating center and subcontracted private company who was in charge of the fieldwork) and Spain (Larrañaga et al., 2006; coordinating center) .
All four coordinating centers completed the questionnaire and sent it back (through E-mail) to the contact person, at International Agency for Research on Cancer, who checked the answers in the questionnaire.
The data from the specifications questionnaires were then analyzed and categorized (according to their topic):
(1) EPIC-Soft software specifications.
(2) EPIC-Soft database specifications. (3) Other specifications (for example, food classification system used for analyzing data etc). (4) Descriptive information about the design, setting, logistics and evaluation procedures used in these dietary monitoring surveys that used EPIC-Soft.
The descriptive, logistical and evaluation information regarding monitoring surveys that used EPIC-Soft was compiled in tables, which were sent back to the different respondents for a second quality check (to check whether it was correctly interpreted). The results derived from the summary tables are presented and discussed in this manuscript.
Results
The answers from the specifications questionnaire obtained from the coordinating center of the Belgian, German, Dutch and Basque food consumption survey are summarized in Tables 1-6 . These surveys used EPIC-Soft as one of the main dietary intake assessment methods. A comparison of these studies (design, settings, logistics, data management and so on) is given below.
Study design and target population From Table 1 , it can be concluded that EPIC-Soft was used in five different study designs (including different sampling designs) and target populations in the frame of a national/ regional food consumption survey: in Belgium (X15 years old (oldest subject was 97 years old); n ¼ 3200), Germany (14-80 years; n ¼ 19329), the Netherlands (19-30 years; n ¼ 750 and 2-6 years; n ¼ 1279) and Spain (regional only; 4-18 years; n ¼ 1178). A multistage sampling design was used in all surveys. All these dietary monitoring surveys were cross-sectional surveys.
Although the target sample size for all surveys had been estimated by sample size calculations, the rationale for these sample size calculations differed among the surveys:
Belgian food consumption survey: sample size calculations were based on an estimated mean intake for different nutrients, so as to fall within a 5% interval around the true population mean with a 95% probability. German food consumption survey: the total number of about 20 000 participants of the German food consumption survey was determined to permit a sufficiently high number of cases for subgroups (for example, region or age groups). Basque food consumption survey in children: sample size calculations were based on an estimated mean intake for different nutrients, so as to fall within a 5% interval around the true population mean with a 95% probability. The Dutch food consumption survey (DFCS) in children: the sample size of the study population was determined so as to be able to estimate the 97.5% percentile of intake distribution (food safety aims). The DFCS in adults: the study should have sufficient power to estimate mean intake of energy and nutrients with at least 5% precision for each gender, and mean intake of vegetables and fruits with 10-15% precision for men and women combined.
Recruitment of participants
Belgium (PR: 46%), Germany (PR: 42%) and Spain (PR: 77%) used the national or regional registers as a sampling frame, whereas consumer panels were used in the Netherlands (PR: 42% for 19-30 years and 79% for 2-6 years). Belgium and Germany used general and personal feedback from the study results as an incentive to motivate the respondents to participate in the survey, whereas participants in Spain received a small present, and in the Netherlands bonus points were awarded to select a present ( Table 2 ). All surveys encountered specific problems in the recruitment of respondents: in Belgium and in the Netherlands, it was more difficult to recruit young adults (working population), whereas in the Basque country and Germany it was hard to interview people on Fridays and Saturdays, and in Germany also during the Christmas period.
EPIC-Soft utilization
Two 24-HDRs (on two non-consecutive days) were collected by conducting face-to-face interviews in the study center in Belgium and the Basque country, and telephone interviews in Germany and the Netherlands (except for 2-to 6-year olds, for whom a data-entry system of parentally reported food diaries was used; Table 3 ). Interviews were conducted by trained interviewers (see section 'Training and recruitment of the interviewers'). Mean EPIC-Soft interview time ranged between 20 and 34 min (Table 4) . A selection of the EPIC-Soft picture book was used to help the respondents in estimating portion sizes of food items and recipes, whereas the complete EPIC-Soft picture book was used only in Belgium (Table 1) . Except for Belgium, all countries used pictures for household measures. All countries used a ruler to help in the portionsize estimation, and Belgium, Germany and the Basque country also used bread shapes to identify the type and size of bread that the respondent consumed.
Additional methods used
In Belgium, the Netherlands and the Basque country, a qualitative Food Frequency Questionnaire was used, whereas in Germany a diet history and dietary weighing records were used in addition to the repeated EPIC-Soft 24-HDRs (Table 1 ). In the Basque country and in the Dutch survey that was conducted among 2-to 6-year-old children, an extra questionnaire was used to investigate dietary supplement intake. Body weight and height were measured in the Basque country, the Netherlands (only in the children who were 2-6 years old) and in Germany. In Belgium, waist circumference and in Germany waist and hip circumferences were measured (Table 1) . No biological samples were collected in these dietary monitoring surveys.
Training and recruitment of the interviewers
In Belgium and the Basque country, the coordinator of the food consumption survey was responsible for the recruitment of the interviewers, whereas in the other countries, a subcontractor was responsible for this task. Except for the 750 (1500) 1279 (1558) 1000 (2000) Recruitment criteria interviewers The number of subjects per interviewer could not be calculated for the German survey, because insufficient details were available about the number of 24-h recall interviews that were conducted by each interviewer. Basque country and Germany, it was mandatory that the interviewers be dietitians (Table 3) . Country-specific manuals were used to inform the interviewers about the EPICSoft procedures. Most of these manuals were adapted from the original EPIC-Soft manual developed at International Agency for Research on Cancer. The payment procedure of the interviewers differed between countries: monthly salary payment in all countries, except for Belgium, where interviewers were paid per interview. In Belgium and the Netherlands, a large staff turnover was considered as an important problem/burden for the survey (this caused extra administrative work (new contracts) and extra trainings) and was mainly due to payment/workload imbalance in Belgium and job insecurity (temporary contracts) in the Netherlands.
Fieldwork and quality control procedures during the fieldwork The fieldwork took place over a whole year in all countries, except for the survey that was conducted among 19-to 30-year-old adults in the Netherlands, where the fieldwork took place only in Autumn (Table 4) . Interviews were conducted throughout the 7 days of the week (Monday until Sunday); however, in countries where interviewers were not allowed to conduct the interviews on Sundays or holidays (the Netherlands and the Basque country), the 24-HDRs could also be performed 2 days later (for example, on Monday to recall the food intake of Saturday). The coordination of the fieldwork took place via different procedures. In Belgium and the Netherlands, the communication with the interviewers mainly took place via supervisors and a regular newsletter. In all countries, except for Belgium, at least one extra training was organized during the fieldwork to check and discuss possible problems that appeared during the fieldwork. In Belgium, the Netherlands and the Basque country, random quality controls were performed during the fieldwork. In the Netherlands, a fake interviewee was employed to check the professionalism of the interviewers and the quality of the interviews being conducted. In Germany, an external quality management system was implemented to ensure that the anticipated data quality was maintained.
In the Dutch children, in the age group of 2-6 years, dietary records (on two non-consecutive days) were used to assess the dietary intake of the children. All the dietary intake data were entered in the EPIC-Soft program to allow the same approach of data handling for this age group as for the other age groups in the Netherlands for whom 24-HDR interviews were conducted with EPIC-Soft.
Data analyses
Different methods were used to categorize and analyze the 24-HDR data exported from EPIC-Soft (Table 5 ). All countries used a national food classification system to categorize their food items reported with EPIC-Soft. However, in Belgium, the Netherlands and the Basque country, the food items were analyzed via the food categories provided in the EPIC-Soft program as well. All countries used their national food composition database to link with the EPIC-Soft food items, although very often complemented with data from other countries when data for a particular food item were not available in the national food composition data. Statistical methods used to correct for within-person variability differed between countries as well (Table 5) . Furthermore, the Goldberg method was used in all countries to identify misreporters in adults (this was done after the food consumption data obtained with EPIC-Soft had been linked with the food composition tables to calculate the energy intake). Both the Goldberg cutoffs at the population level (cutoff 1) as well as those at the individual level (cutoff 2) were applied. In the Belgian food consumption survey, 20% of the subjects were identified as underreporters when using the cutoff values developed by Goldberg. When using the Goldberg cutoffs for group means, an underreporting of 15% of total energy intake was found. When using the individual Goldberg cutoffs to identify under-and overreporters in the Basque survey among children, 9% of the subjects were identified as underreporters and 0.6% as overreporters.
In the Dutch food consumption survey among adults (DFCS), the ratio of energy intake to basal metabolic rate was calculated to check for underestimation of energy intake. In the total population of the DFCS-2003, an underestimation of energy intake of about 11% was observed (no information was available on the exact number of individuals under the used cutoff level of the basal metabolic rate). In the DFSC in children, gross underreporting of energy intake at the group level was evaluated by means of the ratio of reported energy intake and estimated energy requirement for basal metabolic rate. The expected ratios were 1.64 for boys and 1.57 for girls of this age with a sedentary lifestyle. The observed mean ratios were 1.63 and 1.62 for boys and girls, respectively. No information is yet available about the degree of misreporting in the German survey.
Underreporters were not excluded from the data analyses, except from the survey in the Basque country.
Evaluations
In Germany and the Basque country, Fridays and Saturdays were underrepresented. Respondent-evaluation questionnaires were used in the Dutch surveys, which in general yielded positive feedback for the EPIC-Soft 24-HDR interviews and the 2-day diary records (Table 6 ).
An interviewer's evaluation in Belgium revealed some complaints about the workload and an imbalance of workload/salary among the interviewers, as well as about the time needed to get in contact with the respondents. The interviewer's evaluations in the Netherlands revealed a positive feedback in general, except some similar complaints about the time that was needed to get in contact with the respondents. The other countries did not assess the interviewers' viewpoint. More details about the evaluations can be found in Table 6 .
Discussion
In the present manuscript, we present and discuss the experiences from different dietary monitoring surveys in Europe, in which the EPIC-Soft program was used as one of the main dietary intake assessment methods. EPIC-Soft was used in the national food consumption survey in Belgium (X15 years), Germany (14-80 years), the Netherlands (19-30 years and 2-6 years) and the Basque country (regional only; 4-18 years), and a completed specifications questionnaire was obtained from all these surveys. From the results obtained from these specifications questionnaires (Tables 1-6 ), it could be concluded that EPIC-Soft had already been used in diverse study designs and settings, and in different study population groups ranging from children (2-6 years in the Netherlands) to elderly people (oldest subject in Belgium was 97 years old). In the DFSC, among children, EPIC-Soft was used as a data entry system for food diaries obtained from the parents of the children.
The most important barrier for measuring dietary intake in children is the fact that they are not able to complete questionnaires on their own and that they have a limited cognitive ability to recall, estimate and otherwise cooperate. Therefore, a food diary that can be completed by different proxy persons (for example, the (grand)parents, school staff and caretaker) could be a better method to assess children's dietary intake than the 24-HDR method, which is recommended for measuring adults' food intake. However, to optimize the comparability with the other age groups, it is important that these food diaries be handled in the same way as the adult 24-HDRs. Therefore, it was decided that the EPIC-Soft system be used as a data-entry system for the food diaries of the Dutch children. As the structure of EPIC-Soft was not conceptualized for this purpose, the time required for entering a dietary record was large, which resulted in an important workload. However, this new approach had many advantages, for example, standardized procedure for data entry and possibility to compare the outcome with other surveys using EPIC-Soft. Therefore, it was recommended that an additional EPIC-Soft version that is more user-friendly be developed for data entry of food diaries. An adapted EPIC-Soft version for data entry of food diaries is currently being developed and tested in the 'PANCAKE' Project funded by the European Food Safety Authority.
Within the other four food consumption surveys included in this study (in adults and adolescents), EPIC-Soft 24-HDR interviews were conducted either face-to-face or through telephone (on two non-consecutive days at least 2 weeks apart (Table 1) ). As shown in Table 6 , all these methods have been pilot tested or validated, and have confirmed the feasibility and user friendliness of the EPIC-Soft 24-HDR method. In a recent publication, based on the EFCOVALrespondent evaluation questionnaire, it was shown that most of the respondents do not have a strong preference for the face-to-face or telephone administration method, although some differences in preference could be seen among the different countries . Differences between the telephone and face-to-face interview conducted with the EPIC-Soft program were studied in the Norwegian subsample of the EPIC-study (Brustad et al., 2003) . From this study, it could be concluded that the distribution of energy-contributing nutrients was not significantly different between the two modes of administration, except for reported energy percentage from protein, which was significantly higher in the face-to-face group (Brustad et al., 2003) . It could also be concluded that the dropout rate of respondents (after the first 24-HDR interview) was low in all surveys (o7.5%), which indicates that the burden on the respondents is not too high. More details about the respondent burden and evaluation are given in the paper by Huybrechts et al. (2011) .
It was remarkable that considerable differences were found in the recruitment and training of the interviewers. Although most of the countries employed dietitians as interviewers, Germany and the Basque country employed non-dietitians. Moreover, the duration of the interviewer trainings differed considerably among countries (from 1.5 to 3 days), and also the number of interviewers per training session and the total number of interviewers recruited for the fieldwork (from 14 in the Basque country to 140 in Belgium). In addition, the payment procedures and the work permissions of the interviewers differed among countries (for example, in some countries they were not allowed to work on Sundays). Unfortunately, this comparison of surveys that used EPIC-Soft did not allow any judgements regarding the preference of method/design that should be used in future dietary monitoring surveys. It does not allow describing the impact of these different study designs on the accuracy of international comparisons between countries. Therefore, it should be further investigated to what extent these differences in training and background of the interviewers (for example, dietitians or not) are leading to different degrees of accuracy of the 24-HDR data collected. From this inventory, for instance, it could be hypothesized that mean 24-HDR interview time differed among the countries in which dietitians were responsible for the 24-HDR interviews (30-34 min) as compared with the countries in which no dietitian degree was required (20-22 min).
Furthermore, it should be investigated whether a 24-HDR interview regarding 2 days in the past (in countries where interviews on Sundays and holidays are not performed) are as accurate as a 24-HDR regarding the day before. For what concerns the accuracy of portion-size estimations, De Keyzer et al. (2010) recently concluded from a validation study in Belgium that the use of food photographs for portion-size estimation of bread and beverages is acceptable in nutrition surveys. Although for photographs of margarine on bread, further validation using smaller amounts corresponding to actual consumption is recommended (De Keyzer et al., 2010) .
To guarantee the comparability of the collected data among countries, it might be necessary that the study designs and logistics be standardized in future surveys by providing recommendations for future international food consumption surveys using EPIC-Soft. However, a certain level of flexibility in study design will be necessary in a panEuropean food consumption survey.
Conclusion
Apart from the EPIC-study, EPIC-Soft has been used in different study settings and population groups for both the assessment of nutrition and chemical substances in foods. Repeated face-to-face or telephone interviews (on two nonconsecutive days) were used to conduct the EPIC-Soft 24-HDR interviews. These interviews have been pilot tested or validated and this inventory confirmed the feasibility and user friendliness of the EPIC-Soft 24-HDR method (dropout rate o7.5%). However, some recommendations regarding study design and logistics for the implementation of the EPIC-Soft program in future pan-European dietary monitoring surveys should be drawn to guarantee the comparability of the data obtained across countries.
